Reversible logic is becoming one of the best emerging design approaches for future computation of reversible logic having its more application in low power application. This logic is applied in the quantum computers, optical computing, communication and nanotechnology. In reversible logic approach generates the garbage input/output. In this paper design of proposed reversible logic multiplexer with garbage input/output, that the low power, area design technique are using that is the Gate -Diffusion -Input (GDI cell) in this dynamic component of power is reduced, In GDI cell PMOS is not connected to supply voltage VDD and NMOS is not connected to the GND.GDI circuits provide some measure issues of enhanced hazard tolerance and low voltage operation of reversible logic circuits. In this paper propose a novel application of GDI (Gate-Diffusion Input) circuits to Reversible logic multiplexer with its Garbage input and output. The new proposed design technique will consume less power than the other traditional gate. In recent years ago reversible logic circuit is less power dissipation. This GDI cell technique reduces the power of the circuit, delay, PowerDelay Product (PDP) and it also reduced frequency. The device scaling is limited by the power dissipation are more optimize in terms of delay, power supply, frequency , duty cycle, frequency jitter bandwidth of the signal and also demonstrated the noise of the circuit. The proposed reversible logic design. the GDI is effective in low power, low leakage current and lower Delay, The transistor implementation of the proposed gates is done by using Virtuoso tool of cadence. Based on simulation results and analysis at 45 nm technology, some of the trade-offs are made in the design to improve the efficiency.
INTRODUCTION
Reversible logic [1] is a very prospective approach of logic synthesis for power reduction in future computing technologies. In a reversible logic circuit, the number of inputs and outputs are same and there is a one-to-one mapping between input and output values. Reversible circuits are constructed using reversible gates. The recent computers erase a bit of information every time they perform a logical operation. Such logical operations are generally known as "irreversible logic". It imposes many design constraints. Zero energy dissipation would be possible only if the network consists of reversible gates. So that reversibility will become an essential property in future circuit design [2] . According to the Landauer [3] , E bit ≥ E SNL = KBTln2 = 0. 017eV
Where, E bit =the energy required for binary transition, ESNL=Shannon-von Neumann Landauer (SNL) expression
Traditional irreversible hardware computation inevitably leads to energy dissipation due to the loss of each one bit of information which dissipates an amount of (2) Joules of energy, where K is the Boltzmann"s constant (1.3807×10 -23 JK -1 ) and T is the absolute temperature at which computation is performed. In the case of high technology circuits the heat that is dissipated is very large. When compared to a loss of one bit information at room temperature. Furthermore, voltage-coded logic signals have energy of = 1 2 2 and this energy is dissipated whenever the node voltage changes in the irreversible CMOS technology. The technology scaling to be used to reduce power consumption in which the supply voltage is proportion to the threshold voltage. A new low power design technique is that they solve the most problems with the help of this technique that is the GateDiffusion-Input (GDI) is discussed [4] . This technique allows the reduction of power low, low leakage current Propagation delay and Power-delay Product (PDP). In this paper we present novel reversible logic multiplexer proposed circuit with its garbage input/output. One of the major concern issues is that require a Twin-well CMOS or silicon on insulator process is realizing [5] . It is estimated that reversible logic circuits also helps to secure energy by using charge recovery logic [6] . As the Moore"s law continues to hold, the processing power just dabbles in every 18 months. The present irreversible technologies will dissipate a lot of heat and can reduce the life of the circuit. The reversible logic operations do not lose (erase) information and dissipate very less heat. Thus, reversible logic circuits are likely to be in demand in high-speed power aware circuits. Reversible logic supports both the process of running in forward and backward. This means the reversible computation can generate the inputs from outputs and can be stop and go back to any point in the computation operation [7] . Reversible logic circuits are of high interest in low-power CMOS design, nanotechnology, quantum computing and optical computing.
The most important application of reversible logic lies in quantum computers [8] . A quantum computer will be viewed as a quantum network (or a family of quantum networks) composed of quantum logic gates; each gate performing an elementary unitary operation on one, two or more than twostate quantum systems known as Qubits. Each Qubit representing an elementary unit of information; corresponding to the classical bit values 0 and 1. .
BASIC CONCEPT OF GATE DIFFUSION INPUT
The basic concept of GDI cell technique is that shown in figure 1 . The PMOS in GDI cell is not connected to the supply VDD and other hand NMOS in GDI cell is not connected to GND. This feature given the GDI cell technique is two extra input pins to use which makes the design are more compatible in terms of no input is increasing the digital circuits. It must be remarked that not all the function are possible in standard P-well process but the most successfully design the CMOS process. One of the major problems of Gate-diffusion input technique requires a special CMOS process that the GDI schemes require twin-well CMOS or silicon on insulator (SOI) process to implement the design more expensive than other standard cell [9] . One of the common basic problems is occurring in GDI cell based logic design low swing of output signals because of the threshold voltage drop across the single channel pass transistor. A simple change in the input configuration of GDI cell based on Boolean function that is different of every function. [10] . The reverse logic multiplexer with garbage input /output is more and the power dissipation in the circuits is less in comparison of the other CMOS logic reversible designs [11] . GDI Technique enables simpler reversible gates; transistor count is less and lower power dissipation in many implementations, as compared with other CMOS design techniques circuits in VLSI Design. The new device can have the basic wide spectrum of implementation in a wide variety of nanotechnology circuits. The Future work of reversible logic multiplexer modeling and simulation of the new Nano devices [12] . Also the basic GDI cell based functional table 1.the function of the F1 and F2 are the complete requirement of logic families. This functionality only F1 is the GDI function that can be realized for the standard P-well CMOS process, because the bulk of any NMOS is equally or constantly biased [13] .
Fig1. Basic Gate-Diffusion Input cell 
BASIC REVERSIBLE LOGIC GATE
A reversible logic gate is n × k logic device where n and k is the number of inputs and outputs with one to one mapping, i.e. and should be equal to k (n = k). A gate is said to be reversible if the input vector can be uniquely recovered from the output vector and there is a one to one correspondence between its input and output logic [13] . A set of reversible logic gates is needed to design reversible logic circuits. An n × k reversible logic gate can be represented as:
Where, I v and O v are input and output vectors. Consider the following issues to perform the synthesis of reversible gates and obtain optimization. Any reversible circuit realizes only the function that is reversible. The number of outputs in a reverse gate or circuit has the same as the number of inputs, and generally used traditional NOT gate is the only reverse gate. Every reversible gate has a cost associated with it, called as Quantum cost. The simplest reversible gate is NOT gate and is a 1×1 gate [15] . The Reversible gate 2×2 with quantum cost of the reversible gate having mapping input (A,B) to output (P = A, Q = AB) is shown in Figure 2 that the combinational circuit diagrams of the NOT gate and CNOT gate [16] .
Fig 2. Combinational circuit diagram of 1x1 NOT Gate and CNOT Gate
The controlled NOT (CNOT) gate is an example of a 2×2 gate. Many of the available gates are 3×3 Reversible gates such as TR, FG, PG and TG gates. The Quantum Cost of 1×1 Reversible gates is zero, and the Quantum Cost of 2×2 Reversible gates is one. Any reversible gate is optimized by using 1×1 NOT gates (inverter) and 2×2 (Feynman gate) Reversible gates, such as V, V + (V is the square root of NOT gate and V + is its Hermitian) and FG gate that is also known as CNOT gate. The properties of V and V + Quantum Gates are given in the following equation [17] .
The Quantum Cost of a Reversible gate is calculated by counting the number of V, V + and CNOT gates. One of the most important features of a reverse gate is its garbage output, i.e. each and all input of the gate that is not used as input to another gate or as a primary output is called garbage output.
The constants that are used as the input line that is either set to Zero (0) or One (1) in the circuit input side. Gate Count is the number of reversible gates used to realize the function. The Hardware Complexity this refers to the number of basic gates (NOT, AND, and EXOR gate) used easy to synthesize the  Minimum number of garbage outputs.

The length of cascading gates should be least.
The Same number of outputs as that of inputs.
Hardware complexity that is reducing configuration.
DESIGN AND IMPLEMENTATION OF REVERSIBLE LOGIC MULTIPLEXER WITH GARBAGE INPUT/OUTPUT
The proposed reversible 2:1 multiplexer gate is realized using transistor implementation as described .The required output you can be obtained using only two transistors however, the three transistors are required for calculating garbage outputs. To obtain output G1, a pass transistor is used for passing the selection input S (select) to the output G1 as , when the selected input is 0, the PMOS transistor will be ON while NMOS will be off thus input A is passed to the output Y, if selection input is 1, then the NMOS transistor will be conducting while PMOS is in OFF state, passing input B to the output Y. Similar to output Y, output G2 is passed with input B when S=0 (SEL) and input A, when S=1 [21] . This paper proposed reversible multiplexer gate is proposed in order to function as the 2:1 reversible multiplexer producing two garbage bits. The inputs are A, B and S, it depends on the selected input S, the corresponding information bit is passed on to the output Y in figure 3 . In this proposed reversible logic gate circuit applying GDI cell technique that reduces the area of the circuit, low leakage power, delay and Power-delay product (PDP). 
REVERSIBLE LOGIC FOR LOW POWER DESIGN
The scaling process variation becoming an important issue for Past few year. The technology is to reach nanometer regime it has resulted in increasing leakage power dissipation [22] . It is important to every design point of view to reduce static power dissipation during the operation. The power reduction is important to achieve without the trade-off in circuit performance. There are several approaches of low power application such as the reduction of supply voltages. Node Capacitance and switching activities. The conventional low power techniques have several challenges with the shrink of CMOS technology sizes, degraded voltage gain, increased speed, increased leakage current and soft error rates [23] .the past few years several effective power management design technique have been developed including lowering the supply voltage, low threshold voltage and gating off the clock signal when not in use and designing low power switching functionality of logic gate circuits. These techniques very widely using in industry [24] .The multiplexer gate has the largest power consumption because of its complicated XMOS structure and the presence of additional input in GDI cell technique. The GDI cell based gates are more efficient in terms of power, area delay and Power-Delay product (PDP).
The results of this reversible logic circuit simulation for power and delay measurement are presented. The GDI technique reduces the dynamic power consumption of the reversible logic circuits in terms of switching Activity and it also reduces the glitches and significantly achieving low power of the reversible operation [25] . The dynamic power measurement in the CMOS circuit at low frequencies was supplied at various supply voltages. The measurements were performed at 0.7 V and the frequency at 40 GHz". We hope these results are helpful to further research activities on the GDI technique .The design issue of sequential circuit reversible logic design is currently exploring [26] .
RESULT AND DISCUSSION
In this paper all design is based on Gate-diffusion technique. This technique are used to design 2:1 reversible logic multiplexer with garbage input/output and simulated using standard 45 nm CMOS technology and supply voltage 0.7 V at an operating temperature of 27 o C. Cadence corporation virtuoso tool of cadence with the specter simulator as IC 6.1 have been used for all design and analysis.
Leakage Power
The leakage power or static, dynamic Power dissipation is the power dissipated in the circuit when it is in standby mode that is given that the equation below.
Where I leak is the leakage current that flow in the transistor when it is in off state and supply voltage V DD .
Leakage current consist various components of the current. Such as the sub threshold leakage, gate leakage, reverse biased junction leakage, gate induced drain leakage, these sub threshold leakage and the gate leakage are dominant in the circuit [27] . The sub threshold leakage current of a MOS device can be given by form of below.
Where O ff is the charge carrier mobility off state, C ox is the gate capacitance oxide per unit area, the length is Bandwidth of the channel is L, V t is the threshold voltage, V T is the thermal voltage, and is the sub threshold voltage swing Coefficients, V GS is the gate to source voltage of transistor and V DS drain to source voltage. This technique is tested in proposed reversible logic multiplexer circuit with the garbage input/output. The figure 5,6 shows the Average power 263.9 (nW), Leakage power 5.266 (nW), Leakage current 471.9 (a) , delay 11.18 (ns) and Power-Delay Product (PDP) 2.947×10 -21 (J) at 45 nm technology and supply Voltage 0.7 V and the compare these results with 180 nm technology at the supply voltage is 1.8V that are the Average power 309.5 (nW), Leakage power 1.831 (nW), Leakage current 783.9 (a), Delay 11.25 (ns) and Power-Delay product (PDP) 3.478×10 -21 (J).the paper research is delay is decrease and low leakage power in compare to the CMOS based logic circuits. The figure 7 shows the response of the RMS noise of the circuit that gives the value with 1.953×10 -8 (v/sqrt Hz), Phase Margin 36.03 (dB), Peak noise 1.035×10 -9 dB.
The Average power dissipation is determining the circuit. 
Power delay Product
Power delay Product is independent of switching frequency and can be calculated 
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